Pulmonary haemorrhage is a commonly fatal condition which may complicate mechanical ventilation of the premature neonate with the respiratory distress syndrome (RDS). The survival of one such patient is recorded. In order to maintain satisfactory oxygenation, the PEEP had to be increased to 10 cm over the next 6 hours, but this resulted in the chest becoming considerably over-inflated. However, over the subsequent 12 hours, oxygenation improved (Pao, was 100 mm Hg; inspired oxygen concentration was 50%), and the PEEP was reduced to 5 cm.
of Anaesthesia and Paediatrics, St. George's Hospital, London S.W.I. not drained. On this regime the clinical improvement continued, and after a further 6 hours the Pao, was 100 mm Hg with 1 an CPAP (30% oxygen). The infant now exhibited a marked metabolic alkalosis (pH 7.55; Paw* 40 mm Hg; BE +12 m.equiv/1.), which was possibly iatrogenic in origin.
After breathing spontaneously for 8 hours on the CPAP circuit, at 72 hours old the infant suddenly became cyanosed, and developed a bradycardia. These changes were followed by the appearance of bright red blood in the nasotracheal tube. The volume was not estimated, but the bleeding was brisk for 5 min, and it continued, intermittently for another 30 min Mechanical ventilation was immediately re-instituted, and with an inspired oxygen concentration of 70% arterial blood-gas values were: pH 7.40; Pco, 38 mm Hg; Po, 100 mm Hg; BE -1 m.equiv/1. Twelve hours later the infant was again allowed to breathe spontaneously via the CPAP circuit with 5 cm pressure and 100% oxygen. The following arterial blood-gas values were obtained: pH 7.40; Pco, 53 mm Hg; Po, 180 mm Hg; BE +4 m.equiv/1. The general condition of the baby improved rapidly, and the endotracheal tube was removed 24 hours later with no further difficulty, apart from a lower motor neurone lesion of the left seventh cranial nerve, which lasted for 7 days, and was thought to have been the result of pressure. The infant was discharged home 3 weeks later.
DISCUSSION
The mortality from pulmonary haemorrhage in the newborn being mechanically ventilated is extremely high. In a recent report of 15 patients there were no survivors (Cole et al., 1973) . Although the exact aetiology of the condition is not known, several theories have been advanced. These include:
Left heart failure with haemorrhage pulmonary oedema. Cole and her fellow workers postulate that the left ventricle fails because of a combination of acidosis and hypoxia, and that this, combined with haemorrhagic necrosis of the alveolar walls as a result of hypoxia, cause the familiar sanguineous exudate.
This child did not exhibit the marked acidosis (mean BE -12 m.equiv/1.) described as being an integral part of the syndrome. However, he must have had an add shift during or immediately preceding the haemorrhage, as the blood, 6 hours previously, had shown a gross metabolic alkalosis. Unfortunately the urine pH was not tested. In addition there was no clinical or radiological evidence to suggest left ventricular failure in this case. It also seems unlikely that hypoxia played a significant part; until the haemorrhagic episode, oxygenation was improving rapidly, and immediately following the haemorrhage the Pao, was 100 mm Hg with an inspired oxygen concentration of 70%.
Direct pulmonary oxygen toxidty.
High inspired oxygen partial pressures are known to cause pulmonary damage, with capillary proliferation and exudation into the alveoli (Pratt, 1958 (Pratt, , 1965 Kistler, Caldwell and Weibel, 1967; Nash, Blennerhassett and Pontoppidan, 1967; Robinson et al., 1967) . Oxygen toxidty has been suggested as a cause of pulmonary haemorrhage in neonates by Shanklin and Wolfson (1967) and Boothby and DeSa (1973) and incriminated in the aetiology of bronchopulmonary dysplasia, a condition which includes alveolar necrosis and pulmonary fibrosis (Northway, Rosan and Porter, 1967; Hawker, Reynolds and Taghizadeh, 1967) .
This particular child had received inspired oxygen concentrations of greater than 70% for 60 hours, which is well into the range at which oxygen toxidty is known to occur, and this may have been a factor in causing the haemorrhage in this case.
Diffuse intravascular coagulation (DIC).
Cole, Normand and Reynolds (1973) demonstrated that DIC was an irregular feature in their series. Coagulation studies were not performed on this particular case, and so its contribution cannot be ascertained.
Infection.
The child developed a Klebsiella chest infection in the latter part of his illness, but did not have active infection at the time of the haemorrhage.
Rhesus incompatibility.
There was no evidence to suggest this.
It is not possible to ascribe the haemorrhage in this patient to any definite cause, but it does seem likely that oxygen toxidty was a contributory faaor, with DIC possibly contributing also. The metabolic alkalosis exhibited by the infant prior to the haemorrhage could conceivably have contributed to his BRITISH JOURNAL OF ANAESTHESIA survival, by buffering the undoubtedly large increase in hydrogen ions which occurred; this was reflected in the BE decreasing from 12 m.equiv/1. to -1 m.equiv/1. Therefore, when presented with the prospect of ventilating a neonate with RDS one is faced with the dual problem of ensuring adequate oxygenation and preventing long term lung damage; often these two interests conflict. For example, the provision of an adequate Pa Oa may necessitate high inflation pressures with a high inspired oxygen concentration which could contribute to the development of pulmonary fibrosis (Hawker, Reynolds and Taghizadeh, 1967) . The use of PEEP increases the inflation pressure and increases the risk of pneumothorax. Reynolds (1971) has shown that the use of inspiratory/expiratory ratios (I:E) of the order of 3 or 4 to 1 is associated with a marked increase in Paoi, with no increase in inflation pressure. The ventilator used for this particular case had a fixed I: E ratio of 1:2, and PEEP had to be employed to provide an adequate Pao,. As a result this particular type of ventilator vis not ideal for use with cases of severe RDS due to the high inflation pressures which may result. A ventilator with a variable I:E ratio would seem a more logical choice in the acute stage of the disorder. However, Reynolds (1971) was careful to point out that this could result in a decreased venous return and air trapping if used in the resolving stages of RDS. Pratt, P. C (1958) . Pulmonary capillary proliferation induced by oxygen inhalation. Am. J. Pathol., 34, 1033 Pathol., 34, . (1965 . 
CORRESPONDENCE

A LEAD TOOTH-BRIDGE
Sir,-During laryngoscopy, it may be desirable to bridge gaps formed by absent or damaged maxillary teeth to prevent the blade of the laryngoscope from sinking into the breech. This may be effected by the use of malleable lead strips, cut from an old diathermy plate or "lead hand" and covered with adhesive strapping. A range of three sizes will be found to be adequate. They should be cut to a pointed oval shape, the long axes varying from 5 to 3 cm, the short from 3.5 to 2 cm. The plate may be bent across its short axis into an "L" shape. One Limb Lies across the upper incisor teeth bridging any gap. The other rests upon the upper lip. Alternatively, to protect a loose or damaged tooth or delicate conservation work, the plate may be bent across its long axis so that no pressure Lies upon that particular tooth. After use the adhesive tape is stripped off and replaced by fresh strapping prior to use again. The lead plate may be washed or autoclaved. E. N. S. FRY Stockton
RESPIRATORY MASS SPECTROMETER USERS' GROUP
Sir,-A preliminary meeting of a number of respiratory mass spectrometer users was held recently at the Clinical Research Centre. Because of the complexity and the range of potential medical applications of these instruments, it was agreed that a mass spectrometer users' group should be formed to provide a forum for discussion of technical problems and an exchange of ideas. We have prepared a preliminary list of mass spectrometer users in this area and would like to extend this nationally. We would be glad to hear from people who have experience of respiratory mass spectrometry who would be interested in participating in further meetings of this group.
